Exchange and hydrolysis of tightly bound nucleotides in normal and photolabelled bovine heart mitochondrial F1-ATPase.
Treatment of F1 by threefold fast-column centrifugation or by single ammonium sulphate precipitation followed by fast-column centrifugation resulted in enzyme preparations containing 2.5-2.8 mol of bound nucleotides per mol of F1. Short incubations of such F1 preparations in the presence of relatively low concentrations of [14C]ATP and 2-azido[alpha-32P]ATP (100-250 microM), followed by ammonium sulphate precipitation and fast-column centrifugation, resulted in exchange of about 1 mol of the bound nucleotide per mol of F1 not affecting the total amount of bound nucleotides. Exchange of bound nucleotides with 2-azidoATP, followed by ultraviolet irradiation, results in inhibition of the enzyme activity, full inhibition being obtained (via extrapolation) when 1 mol of 2-nitreno-adenosine 5'-tri- or diphosphate (2-N-AT(D)P) is covalently bound to the presumably catalytic site on the enzyme (Van Dongen, M.B.M., De Geus, J.P., Korver, T., Harton, A.F. and Berden, J.A. (1986) Biochim. Biophys. Acta 850, 359-368). In agreement with this, it was found that incorporated [gamma-32P]ATP was hydrolysed by more than 80%. Newly incorporated, not covalently bound radioactive nucleotides could be rapidly exchanged again by the addition of non-radioactive nucleotides, but a higher concentration of nucleotides was needed to fully exchange the incorporated nucleotide. Also, when F1 was depleted of most of its bound nucleotides by repeated ammonium sulphate precipitation, part of the residual nucleotides was still rapidly exchangeable. The ability of F1 to exchange (and hydrolyse) one of the bound nucleotides was not lost when one catalytic and one non-catalytic binding site were occupied by covalently bound 8-N-ATP. Similar results were obtained with F1 containing 2-nitrenoATP covalently bound to one of the catalytic sites. Also, after photolabelling of up to four binding sites with 8-N[( 2-3H]AT(D)P, part of the two remaining non-covalently bound nucleotides could still be rapidly exchanged. In this case the exchanged nucleotide was also hydrolysed. It is concluded that one of the two bound nucleotides became exchangeable when all four other sites (i.e., two catalytic and two non-catalytic) were occupied with covalently bound nucleotides. The site involved showed catalytic properties suggestive of localisation on a beta-subunit.